Drug-induced liver injury is one of the most significant adverse drugs reactions and, in severe cases, could be a potentially life-threatening condition. It can be classified in intrinsic and idiosyncratic reactions and, anti-tuberculous drugs are known to induce the later one. In some cases, it might develop some autoimmune features which represent a challenge for both diagnosis and treatment. We report a 37-year-old woman who was admitted to our hospital with signs of severe acute liver injury. She was diagnosed with autoimmune-like drug-induced liver injury by antituberculous drugs and was treated with corticosteroids, N-Acetylcysteine and Ursodesoxycholic acid. Indeed, based on this case a review of the literature is presented. J Microbiol Infect Dis 2018; 8(3):128-134 
INTRODUCTION
Despite its low incidence in general population, Drug-Induced Liver Injury (DILI) remains one of the most challenging conditions [1] , especially in developing countries where it is most commonly related to first-line anti-tuberculous (TB) drugs [2] . Anti-TB DILI is defined as the liver damage due to an idiosyncratic reaction of anti-TB drugs and is often an ignored fact, regardless of its potential hamper to the epidemic TB control [3] . Clinical presentation varies widely from asymptomatic liver function tests (LFTs) alteration to a symptomatic disease characterized by nausea, vomiting, anorexia, jaundice, abdominal pain, or even fatal acute liver failure (ALF) [3, 4] . The diagnosis is done by exclusion of other causes of liver injury [1, 4, 5] . Thus, it is very important to describe the pattern of this hepatic damage and if it is autoimmune related. Treatment for this condition remains highly controversial, but the cornstone of its management is the immediate medication withdrawal that alone could lead to remission in most cases [1, 4] . There are also many antiinflammatory and hepatoprotective agents (AIHPAs) that have been proposed, although evidence of benefit is inconclusive [4] .
CASE REPORT
A 37-year-old Latin American woman was transferred from a Primary Care Center to our Hospital Maria Auxiliadora due to abnormal LFTs despite Isoniazid (INH), Rifampicin (RMP), Ethambutol (EMB), and Pyrazinamide (PZA) discontinuation. Her past medical history was significant for cholelithiasis and pulmonary tuberculosis treated 13 years ago with the standard first-line anti-TB drugs.
As part of her history of present illness, three weeks after anti-TB drugs were started she presented a skin rash successfully treated with antihistamines. Nonetheless, at the 4th week of being on treatment, an episode of nausea and vomiting that slowly progressed to food intolerance began. Despite that LFTs were normal at the beginning of anti-TB treatment, she developed generalized jaundice and a significant elevation of Aspartate Aminotransferase (AST), Alanine Aminotransferase (ALT), Alkaline Phosphatase (ALP) and bilirubin (BIL), predominantly conjugated BIL (CBIL). Therefore, approximately at the end of the 5th week all anti-TB drugs were suspended. However, two weeks later her AST, J Microbiol Infect Dis www.jmidonline.org Vol 8, No 3, September 2018 ALT and ALP levels were in 1125 U/L, 950 U/L and 720 U/L, respectively ( Figure 1 ).
The patient was admitted to our hospital three weeks after drug withdrawal with the following laboratory results: total BIL in 24.75 mg/dl, CBIL in 15.6 mg/dl, AST in 187 U/L, ALT in 376 U/L, ALP in 108 mg/dl, International Normalized Ratio (INR) in 2.35 and hypoalbuminemia. During hospitalization, the patient progressively had tolerated oral intake, but continued with conjugated hyperbilirubinemia greater than 10 mg/dl ( Figure 2 ). Negative findings from direct bacilloscopy on the sputum, faeces and urine were obtained.
Indeed, other causes of liver injury were rule out. Thus, an abdominal ultrasound showed only diffuse parenchymal liver involvement. Also, a magnetic resonance cholangiopancreatography (MRCP) was performed showing only cholelithiasis. Serologic tests for HIV, hepatitis A, B and C (anti-HAV IgM, HbsAg, anti-HbsAg, anti-HCV) were negative. We also ruled out immunologic causes of liver injury with negative results for AMA, anti-LKM1 and ASMA; nonetheless, we obtained a homogeneous pattern of week positive ANA (1/40), a positive PR3-ANCA (7.4) with a cytoplasmic pattern and also a positive IgG levels (3234 U/L). Finally, because the patient had no clinical and laboratory improvement, a liver biopsy was performed with inconclusive results due to a very small sample, only intrahepatic cholestasis was evident. According to these results, the diagnosis of an idiosyncratic autoimmune-like DILI induced by anti-TB drugs was confirmed.
As soon as the diagnosis was done, the patient was started on corticosteroids: Dexamethasone 4 mg IV t.i.d. for 1 week, then the dose was deescalated to 4 mg IV b.i.d. for one week and, finally, to 4 mg IV q.d. for one week more. Then, it was change to Methylprednisolone PO for two months due to its stronger glucocorticoid effect. We started with 40 mg and deescalated progressively until withdrawal. She also received, as an adjuvant treatment, N-Acetylcysteine (NAC) 600 mg PO t.i.d. for two weeks and Ursodesoxycholic acid (UDCA) 300 mg PO t.i.d for four weeks. The LFTs levels decreased gradually and, within five months of the DILI onset, they got back to normal level (Figures 1 and 2 ). She also received Vitamin K 10 mg IV q.d. to help correct the INR. Due to the long-term corticosteroid treatment, the patient developed Cushing Syndrome and Diabetes.
Approximately two months after anti-TB drugs withdrawal, she presented positive bacilloscopy tests in sputum and faeces and an alternative anti-TB treatment was started with Levofloxacin 750 mg PO q.d., Ethambutol 1200 mg PO q.d., Amoxicillin/Clavulanic acid 1 g PO b.i.d., Cycloserine 250 mg PO b.i.d. and Amikacin 750 mg IV q.d., without relapse of the liver injury. The patient was discharged and continued her follow-up to the present. Unfortunately, the establishment of central nervous system tuberculosis also occurred. 
DISCUSSION
Despite the health policies implemented, tuberculosis continues being a global health problem, for both industrialized and developing countries [6] . In Peru, the National Health Strategy for the Prevention and Control of Tuberculosis (ESNPCT) reported that there were J Microbiol Infect Dis www.jmidonline.org Vol 8, No 3, September 2018 30 988 cases of this disease, with an incidence rate of 87,6 cases per 100 000 inhabitants by 2015 [7] . Currently, investigators as Altındiş M. and colleagues have been searching for the best method for early detection of Mycobacterium isolates and drug susceptibility testing [6] . Treatment for this disease includes a combination of several drugs with synergistic effects, that together are effective against different mycobacterial populations and prevents drug resistance. Even though, the majority of patients endure the combination of these drugs, a few can develop adverse effects, being hepatotoxicity the most significant [3] . DILI is a clinical diagnosis of exclusion, caused by any prescription or non-prescription drugs, herbal or dietary supplements [1, 4, 5] . The incidence of DILI in the general population is estimated to be between 1/100,000 and 20/100,000 [1] and accounts for less than 2% of patients hospitalized for jaundice [5, 8] . However, DILI is the leading cause for drugs withdrawal in clinical trials [8] , accounts for 7% of all reported drug adverse effects [5] . Also, it is the most common cause of ALF worldwide which has a poor prognosis with a high mortality rate [7, 9] . DILI is classified in two major groups according to their underlying mechanism: intrinsic and idiosyncratic reactions. The former is a doserelated, predictable and direct hepatotoxic drug reaction (e.g. acetaminophen overdose). On the other hand, idiosyncratic DILI is unpredictable, dose-independent, occurs only in susceptible individuals and has a large range of presentations [1] . Idiosyncratic DILI is described for anti-TB drugs [2] and can be further classified into immune-mediated DILI and genetically-meditated DILI [9] . The incidence of anti-TB DILI varied widely from 2% to 33% between different populations and studies due to the different definitions and criteria used, and its mortality rate can be as high as 27% [10, 11] . There is no local data available. The most commonly associated drugs are INH, RMP and PZA, and when used together, the risk for DILI increases [11] . The clinical manifestations of anti-TB DILI are usually nonspecific and varies from an asymptomatic minimal elevation of LFTs to fatal ALF that could result in death or a liver transplantation [1, 3] . It is known that patients started on standard anti-TB regimens can experience asymptomatic transaminase elevations in 20% of cases, which resolve spontaneously, even when drugs are continued due to a liver adaptation process [11] . The latency period to DILI onset can diverge greatly across individuals, but the majority of cases of anti-TB DILI occurs within the two months of starting the intensive phase of anti-TB treatment [10] . Our patient had a very short latency period but, unfortunately, the decision to withdraw the medication was not made until the 5th week of treatment which could have a deleterious impact on the severity of the disease. Therefore, it is vital to monitor the LFTs to detect liver injury earlier and intervene when necessary. Risk factors for DILI include host (genetic or non-genetic), pharmaceutical and environmental factors [1, 4] . In our patient, the only risk factor was female sex; otherwise, she was young, not pregnant, had no underlying diseases such as chronic liver disease, hepatitis B or C infection, HIV infection, autoimmune liver disease, diabetes, malnutrition or obesity; she was a nonsmoker, had no history of alcohol consumption and was not on any other medication, dietary or herbal supplement. Genetic factors were not evaluated due to lack of resources. The steps to do a correct diagnosis of DILI are the following: (1) confirm the presence of liver injury; (2) exclude other causes of liver injury; (3) perform a causality assessment by linking the liver damage and its characteristics to the specific drugs; (4) in some cases, a liver biopsy may be necessary; (5) classify DILI according to pattern of injury, course or outcome of the disease, grade of severity and the presence or absent of autoimmune features [1, 4] . According to the Chinese Society of Hepatology (CSH) [4] and American College of Gastroenterologist (ACG) [1] guidelines, our patient met all the biochemical criteria for DILI (ALT ≥5 ULN, ALP ≥2 ULN or ALT ≥3 ULN and T. Bil ≥2 ULN). However, in anti-TB DILI, the use of ALP is controversial because anti-TB drugs or tuberculosis itself can alter this parameter [12] . On the other hand, according to the American Thoracic Society (ATS) [5] , the Infectious Diseases Society of America (IDSA) [13] and the British HIV Association (BHIVA) [12] guidelines, the criteria for DILI are ALT≥3 ULN with symptoms of hepatitis, or ≥5 ULN without symptoms. Even the Southern African guideline consider only elevations in ALT and TBIL [11] . Therefore, there is no consensus for the DILI J Microbiol Infect Dis www.jmidonline.org Vol 8, No 3, September 2018 diagnostic criteria, and it is even more debatable in cases of anti-TB DILI. Nevertheless, our patient could meet the diagnostic criteria proposed by all guidelines. It is important to mention that our patient also accomplished the "Hy's law" (elevation of ALT or AST >3 ULN and TBIL >2 ULN with no other apparent cause), which suggest a 1 in 10 mortality risk for DILI [1, 4] , and indeed she developed severe signs of liver injury. In this patient, we ruled out disseminated tuberculosis and the main differential diagnoses for DILI such as viral infections, alcoholic liver disease, nonalcoholic fatty liver disease, autoimmune liver disease and bile tract obstruction [4] in order to confirm the diagnosis. We also applied The Roussel Uclaf Causality Assessment Method (RUCAM), the most used diagnosis algorithm for DILI [1, 4] , obtaining a score of 7 points. This indicates a "probable" correlation between the anti-TB drugs and the liver injury. Rechallenge was not advisable due to the severity of the disease and the slow improvement of the LFTs in our patient. Indeed, DILI guidelines discourage the re-administration of a suspected hepatotoxic drug [1, 4] . DILI can be classified, based on clinical pattern of injury, into hepatocellular injury, cholestatic injury and mixed injury [1, 4] . This is useful for the differential diagnoses, because most drugs are associated with a certain pattern [9] . The criteria for judging between the three types of DILI is the R-value, obtained by ALT/ULN ÷ ALP/ULN: (1) hepatocellular, R>5; (2) mixed, R=2-5; and cholestatic, R<2 [1, 4] . This exercise has to be perform different times during the course of the disease to determine the initial pattern, evolution of DILI and, therefore, select the most accurately treatment at the time [4] . First, our patient had a R value of 1.95 (cholestatic injury). Then, the patient presented a considerable elevation of transaminases with an R value of 11.14 (hepatocellular injury), reason why she was transferred to our Hospital. However, later on, transaminases level was decreasing and the ALP remained high for a much longer time. The R value had changed progressively to a mixed injury and, finally, to a cholestatic injury pattern until remission of the disease (Figure 1 ). This progression differs from the literature which states that anti-TB drugs are more likely to produce a hepatocellular pattern, which is also the most common and more probable to develop a severe and fatal disease [8, 9] . Based on the course of disease, this patient had an acute DILI because LFTs returned to normal level within 5 months (Chronic DILI is considered if LFTs remain abnormal more than 6 months, or if there is radiographic and histological evidence for portal hypertension or chronic liver injury) [4] . According to the CSH guideline [4] the severity of DILI in our patient was grade 3, which indicates severe liver injury.
Taking into account the US DILI Network classification [8] , our patient had a moderatehospitalized DILI. Some autoimmune features such as positive autoantibodies (PR3-ANCA) and elevated IgG levels were detected. Thus, an Autoimmune-like DILI was considered. This entity predominates in women, accounting for 92% of cases [14] , and can be classified in autoimmune hepatitis (AIH) with superimposed DILI, drug-induced AIH (DI-AIH), and immune-mediated DILI (IM-DILI) [14] . Our patient most likely had the later one, which is the most frequent and is produced by a hypersensitivity drug reaction, that can explain the skin rash our patient presented initially. Because there was a significant overlap of clinical and histological features, a liver biopsy was done; unfortunately, results were inconclusive, showing only some signs of cholestasis but, that are usually seen in IM-DILI [14, 15] . None typical histological features of AIH were reported. IM-DILI usually presents with ALT/AST>5-20 ULN, gradually improves after the suspected drug is withdrawal and has a complete remission with corticosteroid therapy that can be discontinued after 1 to 6 months without relapse of liver injury [14] , as in our patient. Recurrence is common with a shorter latency period and could result in more severe immunoallergic manifestations and liver injury [14] . Once the diagnosis is established, treatment should be started as soon as possible. The four pillars for DILI treatment are: (1) withdrawal of the suspected drugs immediately if not critical for the control of underlying disease; (2) weigh the balance between the risk of progression of the underlying disease after drug withdrawal and the risk of deterioration of the liver injury caused by continuing the use of the alleged drugs; (3) treat the DILI with AIHPAs according to the clinical patterns of injury; (4) consider J Microbiol Infect Dis www.jmidonline.org Vol 8, No 3, September 2018 emergency liver transplantation in patients with ALF [1, 4] . The opportune withdrawal of the suspected hepatotoxic drugs is the cornstone of the DILI treatment. Spontaneous improvement after drug cessation is accomplished in approximately 95% of patients and most of them will recover completely without any other intervention [1, 4] .
On the other hand, the suspension of the anti-TB drugs can lead to treatment failure with progression of the disease or drug resistance [5] . Therefore, the decision of when to stop the anti-TB drugs is a challenge. To help discern this, the Food and Drug Administration (FDA) had stablished some criteria for the withdrawal of any hepatotoxic medications, which our patient met just one week after the anti-TB drugs were started (ALT/AST>8 ULN; ALT/AST>5 ULN, which lasts for 2 weeks; ALT/AST>3 ULN, with TBIL>2 ULN, INR>1.5 or hepatitis symptoms) [4, 16] . However, in her Primary Care Center the decision was made: continue the anti-TB drugs; unfortunately, transaminases level reached a peak of more than 20 times the ULN and this may have contributed to a serious hepatocellular injury, which at first was mainly cholestatic. According to guidelines, first-line anti-TB drugs should be withheld ideally until the LFTs normalize, or until ALT falls below two times ULN. Meanwhile, clinicians could initiate a regimen with at least three anti-TB agents that are less likely to cause hepatotoxicity such as Ethambutol (EMB), an aminoglycoside and a fluoroquinolone [2, 5, 11] . Since bacilloscopy tests were negative during hospitalization and her LFTs remain substantially high, it was considered not necessary to start this alternative regimen in our patient. All anti-TB DILI guidelines affirm that, as first-line anti-TB drugs are highly effective and relatively inexpensive, the benefits of rechallenge outweigh its risks and it is acceptable to attempt reintroduction of these medications in most patients with different strategies according to each guide [2, 5, 11] . However, the possibility of DILI recurrence (reported in 11-24% of patients) [2] , the severity of the disease in our patient, its slow improvement and its autoimmune features, urged us not to follow this recommendation. In our patient, no other anti-TB regimen was started until bacilloscopy tests in sputum and faeces were positive two months after drugs withdrawal.
The new anti-TB regimen implemented in our patient did not include INH, RMP or PZA. Following drug withdrawal, there are no definitive therapies available for idiosyncratic DILI rather than supportive care. However, many AIHPAs are proposed since could improve the LFTs and prevent the developing of chronicity or even ALF in severe cases, but there is no definitive evidence to support their use [1, 4, 16] . NAC, the antidote for acetaminophen overdoses, has been proposed for preventing ALF due to other agents, in particular, anti-TB drugs [1, 4, 16] . Lee et al. performed the first clinical trial of IV NAC for patients with ALF not secondary to acetaminophen overdose and found that, while overall survival was similar in the populations (70% vs. 66%), transplant-free survival was considerably better for those who received NAC (40% vs.27%) [17] . Since then, several studies have found that NAC increases patient's survival, reduces mortality and need for transplantation, decreases encephalopathy, hospital stay, ICU admission, and failure of other organs in non-acetaminophen-induced ALF [18, 19] , even when given orally [20] . Corticosteroids are generally used for the therapy of IM-DILI, usually with good response, rare recurrence of liver injury after the its withdrawal [1, 4, 14] , but it can also be administered in severe cases of DILI. However, its use should be cautiously considered due to the multiple adverse reactions [4] . Hu et al. performed a retrospective study with 203 DILI patients, of which 53 were treated with corticosteroids, finding that this therapy improved patient survival and hastened the resolution of liver injury by shortening the duration of peak TBIL to 50% reduction in severe cases [21] . UDCA decreases the duration of the liver injury and help preventing the develop of the vanishing bile duct syndrome [15] . According to the CSH guideline, patients with a cholestatic DILI can be treated with this agent [4] . Wree et al. reported the use of a 3-day regimen of pulsed corticosteroids or a step down therapy over several weeks combined with oral UDCA in 15 patients with severe DILI, including those with hepatocellular and/or cholestatic injury. Both therapies demonstrated a safe, rapid reduction of TBIL, AST, and ALT. However, in this study, patients with autoimmune features had the J Microbiol Infect Dis www.jmidonline.org Vol 8, No 3, September 2018 slowest improvement, with some requiring longterm immunosuppressive therapy [22] . Despite that the CSH guideline does not recommend the combination of two or more types of AIHPAs [4] , we used three of them together in our patient because of the severity presented in this case, the autoimmune features and the cholestatic pattern of injury. The main limitation of this case was to reach the diagnosis due to lack of resources in our hospital. Because of this, many laboratory exams and procedures were delayed and, therefore, the accurate diagnosis was done late and opportune treatment was postponed.
Conclusion
In spite of the fact that DILI for anti-TB drugs is a relatively rare disease in the general population, it is the most common and serious drug adverse reaction during anti-TB treatment; so, if no timely and appropriate management is given, it may become a life-threatening condition. It usually responds to the suspension of the anti-TB drugs but, in severe cases such as in our patient, whose diagnosis was an idiosyncratic autoimmune-like DILI due to anti-TB drugs, it could be beneficial the use of AIHPAs such as corticosteroids (in pulses or in a step down therapy), NAC (that could also be given orally) or UDCA (for cholestatic pattern). Therefore, we suggest taking into consideration these findings in clinical practice and future case reports.
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